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ABSTRACT
Universal Design (UD) is increasingly recognized as an essential framework for promoting accessibility and inclusivity within the built environment; however, its integration into construction practice remains inconsistent, particularly in developing countries. This study examines the level of awareness of Universal Design among construction professionals and identifies key barriers affecting its adoption within construction projects in Nigeria. A quantitative cross-sectional survey design was employed using a structured questionnaire administered to construction professionals, including architects, engineers, quantity surveyors, contractors, project managers, builders, and procurement officers. A total of 102 valid responses were analyzed using descriptive statistical techniques, including frequencies, percentages, mean scores, and ranking analysis.
The findings indicate a high level of professional awareness of Universal Design principles, with over 98% of respondents reporting familiarity with the concept and 85.3% indicating prior involvement in projects incorporating UD features. Despite this high awareness, consistent implementation remains limited. The most significant barriers identified include client priorities related to cost and aesthetics, perceived cost implications of UD features, limited client demand, insufficient technical training opportunities, and project time constraints. The results suggest that constraints affecting Universal Design adoption are influenced more by institutional and market driven factors than by lack of professional knowledge.
In order to facilitate the broader incorporation of Universal Design principles in construction practice, especially in developing nation contexts, the study provides empirical evidence emphasizing the necessity of addressing structural hurdles within project delivery environments.
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1.INTRODUCTION 
Designing the built environment for a diverse population requires accommodating a wide range of physical, sensory, and cognitive abilities. Universal Design (UD) has emerged as a critical framework for promoting inclusivity, accessibility, and usability in architectural and construction projects (1). UD emphasizes creating products, environments, and services that are usable by all people, to the greatest extent possible, without the need for adaptation (2). Beyond disability-specific considerations, UD benefits older adults, families with young children, and individuals with temporary or permanent impairments (3).
Despite growing global recognition of UD, adoption in developing countries including Nigeria remains limited. Empirical studies indicate that construction professionals often possess conceptual awareness of UD but lack technical competence, resulting in inconsistent implementation (4,5). Factors contributing to this awareness–application gap include insufficient professional education, limited continuous professional development opportunities, weak enforcement of regulations, and inadequate access to digital design tools (6,7).
The principles of UD, which include equitable use, flexibility in use, simple and intuitive use, perceptible information, tolerance for error, low physical effort, and size and space for approach and use, are fundamental to creating an inclusive learning environment (8,9)
Additionally, systemic barriers such as perceived cost burdens, client preferences, and socio-cultural perceptions further restrict UD adoption (10,8). For example, accessible features may be deferred or removed during construction due to budget prioritization or the belief that UD is only relevant for persons with disabilities. This gap between awareness and practice underscores the need to investigate both the knowledge and perception of construction professionals regarding UD, as well as the structural constraints influencing adoption. In Nigeria, while there has been a growing discourse on disability rights and inclusion, the practical implementation of UD in institutional settings, including universities, has been slow (11,13)
This study, therefore, seeks to assess construction professionals’ awareness of Universal Design, identify the key barriers impeding adoption, and provide evidence-based insights to guide more effective implementation. By understanding these professional and contextual limitations, the research aims to inform policy, educational curricula, and professional practice in Nigeria’s construction sector.
2. LITERATURE REVIEW
 Concept of Universal Design in the Built Environment
Universal Design (UD) refers to the design of products, environments, and services that can be used by all people to the greatest extent possible without the need for adaptation or specialized design. The concept promotes inclusivity by ensuring that buildings and infrastructure accommodate individuals regardless of age, physical ability, or social background (2,1).
Unlike traditional accessibility approaches that emphasize disability-specific modifications, Universal Design adopts a proactive strategy that integrates accessibility into the early stages of project planning and development. This approach benefits not only persons with disabilities but also older adults, children, pregnant women, and individuals with temporary injuries (3). Consequently, UD has become an essential component of sustainable and socially responsive construction practice.
The application of Universal Design principles in residential and public buildings contributes significantly to improved mobility, independence, and quality of life. Accessible design features such as barrier-free circulation paths, adequate lighting, and intuitive spatial organization enhance safety and reduce accident risks among vulnerable populations (14,15). Similarly, accessibility provisions within transportation systems and urban infrastructure play a critical role in supporting community participation and social inclusion (8).
Despite these benefits, the implementation of Universal Design within construction practice remains inconsistent, particularly in developing countries where regulatory enforcement mechanisms and professional training structures are still evolving (4).
Awareness of Universal Design Among Construction Professionals
When it comes to incorporating Universal Design concepts into the built environment, construction professionals are essential. From conceptual planning to project execution, design decisions are influenced by contractors, engineers, architects, and project managers. Therefore, their knowledge and comprehension of Universal Design have a direct impact on how much inclusive features are included in building projects. (7).
Studies indicate that while many professionals are familiar with the concept of accessibility, their knowledge of Universal Design principles is often limited to basic compliance requirements rather than comprehensive application strategies (1). This gap between conceptual awareness and technical competence contributes significantly to inconsistent implementation across projects.
Professional education also plays an important role in shaping awareness levels. Research suggests that architecture and engineering curricula in many developing countries provide limited training on inclusive design principles, resulting in insufficient preparation of professionals to implement Universal Design effectively in practice (6). Similarly, the absence of structured continuous professional development programs reduces opportunities for practitioners to update their knowledge on evolving accessibility standards and inclusive design practices.
Digital tools such as Building Information Modeling (BIM) and simulation technologies have been identified as valuable resources for improving professionals’ ability to incorporate Universal Design features during project planning. However, limited access to these technologies further constrains implementation capacity in many construction environments (7).
Economic Barriers to Universal Design Adoption
Economic considerations represent one of the most frequently reported barriers to Universal Design implementation. Many construction professionals perceive accessibility features as additional project costs rather than long-term investments that enhance building usability and value (16). Client preferences often reinforce these perceptions. In situations where project budgets are constrained, accessibility provisions are sometimes treated as optional components rather than essential design requirements. As a result, Universal Design features may be reduced or eliminated during project execution stages. However, research suggests that early integration of Universal Design principles during project planning significantly reduces long-term modification costs and improves building lifecycle performance. Despite this evidence, misconceptions regarding affordability continue to influence decision-making within construction practice (10).
Regulatory and Institutional Barriers
In order to promote accessibility in the built environment, regulatory frameworks are essential. Guidelines for inclusive construction methods are provided by building codes and accessibility laws in several nations. However, weak enforcement mechanisms often limit their effectiveness. In Nigeria, the Discrimination Against Persons with Disabilities (Prohibition) Act (2018) mandates accessibility provisions in public buildings. Nevertheless, implementation remains inconsistent due to inadequate monitoring systems, limited professional awareness of regulatory requirements, and insufficient institutional coordination (5). Institutional fragmentation further complicates enforcement processes. Responsibilities for accessibility compliance are often distributed across multiple agencies, resulting in unclear accountability structures. This reduces the effectiveness of regulatory frameworks intended to support Universal Design adoption (10).

Professional and Technical Barriers.
Limited technical knowledge represents another important constraint affecting Universal Design implementation. Although construction professionals may understand the importance of inclusive environments, they often lack the technical guidance required to integrate accessibility features effectively into project designs (4).
The absence of standardized implementation frameworks and technical reference materials contributes to uncertainty during project development stages. As a result, professionals may rely on conventional design approaches rather than adopting inclusive solutions. Additionally, insufficient interdisciplinary collaboration among architects, engineers, planners, and accessibility specialists reduces opportunities for integrating Universal Design principles throughout project lifecycles (17).
Socio-Cultural Barriers to Universal Design Adoption
Socio-cultural perceptions significantly influence attitudes toward accessibility within construction practice. In many developing countries, accessibility is often viewed as relevant only for persons with disabilities rather than as a universal requirement for inclusive environments (8). These perceptions affect both client priorities and professional decision-making processes. As a result, Universal Design features may not receive adequate consideration during project planning stages. Public awareness campaigns and professional education initiatives have been identified as important mechanisms for addressing these misconceptions and promoting broader acceptance of inclusive design practices (18).

3. METHODOLOGY
 Research Design
This study adopted a quantitative cross-sectional survey design to examine construction professionals’ awareness of Universal Design (UD) and identify perceived barriers affecting its adoption within the Nigerian construction industry. A structured questionnaire was used to collect standardized responses from professionals involved in the planning, design, supervision, and execution of construction projects. The quantitative approach was considered appropriate because the study sought to measure perceptions systematically and rank barriers influencing UD adoption using statistical indicators. In addition, the design enabled objective comparison across professional groups and supported the use of descriptive statistical tools for identifying dominant patterns influencing the implementation of Universal Design within construction practice.
 Study Population and Sampling Technique
The study population comprised construction professionals practicing within Nigeria, including architects, civil engineers, quantity surveyors, builders, contractors, project managers, and procurement officers. These professional groups were selected because of their direct involvement in decision-making processes related to project planning, costing, supervision, and implementation, which significantly influence the adoption of Universal Design principles in construction projects. A non-probability purposive sampling technique was adopted to ensure that respondents possessed relevant professional experience in construction practice and familiarity with project delivery processes. In addition, convenience sampling was applied due to accessibility constraints and reliance on voluntary participation through professional networks. Although non-probability sampling limits statistical generalization, it ensured that responses reflected informed professional perspectives on Universal Design adoption within the Nigerian construction industry.
Sample Size
A total of 103 questionnaires were retrieved through the online survey. After data screening and validation, one response was excluded due to non-relevance to the construction profession, resulting in 102 valid responses used for analysis. This sample size is considered adequate for descriptive statistical analysis in construction management research, particularly where the objective is to evaluate perception-based variables such as awareness levels and perceived implementation barriers.
 Research Instrument
Data were collected using a structured questionnaire developed based on constructs identified in previous studies on Universal Design awareness and implementation barriers in construction practice. The questionnaire consisted of three sections covering respondents’ demographic characteristics, awareness and understanding of Universal Design, and perceived barriers affecting its adoption. Responses measuring awareness and barriers were captured using a five-point Likert scale ranging from strongly disagree to strongly agree. The Likert-scale structure enabled ordinal measurement of responses and supported computation of mean scores and ranking of perceived barriers influencing the adoption of Universal Design principles within construction projects.
 Validity and Reliability of the Instrument
Content validity of the questionnaire was ensured through careful alignment of instrument items with themes identified in the literature on Universal Design awareness and implementation barriers within the construction industry. The questionnaire items were reviewed for clarity, relevance, and consistency with the study objectives to ensure accurate representation of the constructs under investigation. Reliability of the measurement scale was assessed using Cronbach’s alpha to evaluate internal consistency among Likert-scale items. A Cronbach’s alpha value of 0.70 or higher was considered acceptable, indicating satisfactory reliability of the instrument.
 Data Collection Procedure
The questionnaire was administered electronically using Google Forms, and the survey link was distributed to construction professionals across Nigeria through email communication, professional WhatsApp groups, and direct professional networks. The use of an online survey platform was considered appropriate due to the geographical dispersion of construction professionals and the increasing reliance on digital communication channels within professional environments. Participation in the study was voluntary, and respondents were informed about the purpose of the research, confidentiality of responses, and the use of collected data strictly for academic purposes. The online mode of administration facilitated efficient data collection and improved accessibility for respondents across multiple locations.
 Method of Data Analysis
Collected data were exported from Google Forms into Microsoft Excel for preliminary screening, coding, and cleaning before being analyzed using the Statistical Package for the Social Sciences (SPSS). Descriptive statistical techniques, including frequencies, percentages, mean scores, and standard deviations, were used to summarize respondents’ demographic characteristics and evaluate levels of awareness of Universal Design. Mean ranking analysis was further employed to determine the relative importance of perceived barriers affecting the adoption of Universal Design within construction projects. Higher mean values indicated stronger agreement regarding the significance of specific barriers influencing implementation outcomes. A significance level of 0.05 was adopted for statistical interpretation where applicable.
Ethical Considerations
Ethical research standards were observed throughout the study. Participation was voluntary, and respondents were informed about the purpose and scope of the research before completing the questionnaire. No personal identifiers were collected, and all responses were treated confidentially and used strictly for academic purposes. The data collected were securely stored and accessed only for analysis related to this study.
4. RESULTS
 Respondents’ Demographic Characteristics
A total of 102 valid responses were obtained from construction professionals across Nigeria. The demographic distribution shows that 86.3% of respondents were male and 13.7% were female, reflecting the gender structure commonly observed within the construction industry.
Table 1
Gender Distribution (n = 102)
	Gender
	Frequency
	Percentage

	Male
	88
	86.3%

	Female
	14
	13.7%

	Total
	102
	100%



Regarding professional roles, civil engineers (35.3%) and architects (32.4%) constituted the majority of respondents, followed by quantity surveyors (11.8%), project managers (10.8%), and contractors (7.8%), while builders and procurement officers accounted for smaller proportions of the sample. The representation of these professional groups strengthens the reliability of the study because they are directly involved in design and implementation decisions affecting Universal Design adoption.
Table 2
 Profession / Role (n = 102)
	Profession
	Frequency
	Percentage

	Civil Engineer
	36
	35.3%

	Architect
	33
	32.4%

	Quantity Surveyor
	12
	11.8%

	Project Manager
	11
	10.8%

	Contractor
	8
	7.8%

	Builder
	1
	1.0%

	Procurement Officer
	1
	1.0%

	Total
	102
	100%



In terms of professional experience, 52.9% of respondents had between 5–10 years of experience, while 23.5% had 11–15 years, and 18.6% had less than five years of experience. Only 4.9% reported more than fifteen years of experience. This indicates that the majority of respondents possessed sufficient practical exposure to construction processes and were therefore well positioned to provide informed perspectives on Universal Design implementation challenges.
Table 3
 Years of Professional Experience (n = 102)
	Experience
	Frequency
	Percentage

	< 5 years
	19
	18.6%

	5–10 years
	54
	52.9%

	11–15 years
	24
	23.5%

	> 15 years
	5
	4.9%

	Total
	102
	100%



Reliability Analysis
The internal consistency of Likert-scale items measuring barriers to Universal Design adoption was assessed using Cronbach’s alpha reliability testing. The results produced a Cronbach’s alpha value of 0.868, which exceeds the recommended threshold of 0.70, indicating satisfactory reliability and consistency among the measurement items. This confirms that the barrier-related variables reliably captured respondents’ perceptions regarding constraints affecting Universal Design adoption in construction practice.
Table 4 
Reliability Analysis (n = 102)
	Construct
	No. of Items
	Cronbach’s Alpha

	Barriers to UD Adoption
	6
	0.868

	Strategies for Improving UD Adoption
	5
	0.894



Awareness and Understanding of Universal Design
The first objective of the study examined the level of awareness and understanding of Universal Design among construction professionals. The results show that 85.3% of respondents reported having previously worked on projects that incorporated Universal Design features, indicating substantial exposure to accessibility-related practices within construction projects.
Table 5 
Experience with UD Projects (n = 102)
	Worked on UD Project
	Frequency
	Percentage

	Yes
	87
	85.3%

	No
	15
	14.7%

	Total
	102
	100%



Similarly, awareness levels were high across the sample, with 56.9% of respondents indicating that they were very familiar with Universal Design and 41.2% reporting that they were somewhat familiar with the concept. Only 2.0% indicated limited familiarity, while none reported being completely unfamiliar with Universal Design principles. These findings demonstrate strong professional awareness of Universal Design within the Nigerian construction industry. 
Table 6 
Familiarity with Universal Design (n = 102)
	Familiarity Level
	Frequency
	Percentage

	Very Familiar
	58
	56.9%

	Somewhat Familiar
	42
	41.2%

	Heard of It
	2
	2.0%

	Not Familiar
	0
	0.0%

	Total
	102
	100%



Despite this high level of familiarity, responses relating to the frequency of applying Universal Design principles revealed some variation. While 38.2% reported always applying Universal Design principles and 40.2% indicated frequent application, 17.6% reported occasional use and 3.9% indicated rare or no application. This suggests that although awareness levels are high, consistent implementation remains uneven across construction practice.
Table 7
Confidence in Applying UD (n = 102)
	Frequency of Use
	Frequency
	Percentage

	Always
	39
	38.2%

	Often
	41
	40.2%

	Occasionally
	18
	17.6%

	Rarely
	3
	2.9%

	Never
	1
	1.0%

	Total
	102
	100%



Barriers to Universal Design Adoption
The second objective of the study examined perceived barriers affecting the adoption of Universal Design in construction projects. Responses were measured using a five-point Likert scale, where higher mean values indicate stronger agreement with each barrier statement.
The results indicate that client priorities related to cost and aesthetics ranked as the most significant barrier (Mean = 4.33), followed closely by the perception that Universal Design features increase project costs (Mean = 4.27). The absence of explicit client demand for Universal Design features also emerged as a major constraint (Mean = 4.19), highlighting the influence of client expectations on accessibility-related decisions during project delivery.
Other important barriers identified include limited technical training among designers (Mean = 4.18) and project time constraints (Mean = 4.04), both of which reflect institutional and operational challenges affecting implementation. Although lack of professional awareness recorded the lowest mean score among the listed barriers (Mean = 3.96), the value still indicates moderate agreement that knowledge-related limitations continue to influence Universal Design adoption within the industry.
Overall, the relatively high mean values across all barrier variables demonstrate strong agreement among respondents that financial considerations, client priorities, and technical capacity constraints remain the dominant factors limiting the integration of Universal Design principles in construction projects. 

Table 8 
Barriers to Universal Design Adoption (n = 102)
	Barrier
	Mean
	Std. Deviation
	Rank

	Clients prioritize cost/aesthetics
	4.33
	0.96
	1st

	UD features are too expensive
	4.27
	0.93
	2nd

	Clients don’t usually request UD
	4.19
	0.88
	3rd

	Designers lack technical training
	4.18
	0.91
	4th

	Project timelines limit UD
	4.04
	0.99
	5th

	Professionals lack awareness of UD
	3.96
	1.07
	6th



5. DISCUSSION
Awareness of Universal Design Among Construction Professionals
The findings of this study indicate a high level of awareness and familiarity with Universal Design among construction professionals in Nigeria. Over 98% of respondents reported that they were either very familiar or somewhat familiar with Universal Design principles, while 85.3% indicated that they had previously worked on projects incorporating Universal Design features. These findings suggest that awareness of accessibility-oriented design practices is increasingly established within professional construction practice.
This result is consistent with previous studies that report growing recognition of Universal Design principles among architects and construction professionals, particularly as accessibility requirements continue to gain policy attention globally. However, despite the high level of familiarity observed in this study, the frequency of consistent application varied across respondents. While a substantial proportion reported always or often applying Universal Design principles, a smaller percentage indicated only occasional or rare implementation. This finding suggests that awareness alone does not necessarily translate into routine implementation within construction projects.
The gap identified between knowledge and consistent practice supports earlier research indicating that professional awareness does not automatically lead to adoption where institutional constraints, client expectations, and project delivery pressures influence design decisions. Therefore, improving awareness alone may be insufficient to achieve widespread integration of Universal Design principles without complementary structural support mechanisms within the construction industry.
Barriers to Universal Design Adoption in Construction Projects
The findings relating to perceived barriers to Universal Design adoption indicate that financial considerations and client-related priorities represent the most significant constraints affecting implementation. Client preference for cost efficiency and aesthetic considerations emerged as the highest-ranked barrier, followed closely by the perception that Universal Design features increase overall project costs. These results highlight the strong influence of market-driven decision-making processes on accessibility outcomes within construction projects.
These findings are consistent with previous studies identifying cost implications and limited client demand as major barriers affecting the integration of Universal Design principles in developing construction contexts. In many cases, accessibility features are perceived as optional additions rather than essential components of project delivery, particularly where regulatory enforcement remains limited. As a result, project stakeholders may prioritize short-term budget considerations over long-term usability and inclusiveness benefits.
Interestingly, lack of professional awareness ranked lowest among the identified barriers, although it still recorded moderate agreement among respondents. This result reinforces earlier findings from the awareness analysis and suggests that implementation challenges are influenced less by knowledge deficiencies and more by external decision-making structures within project environments. Factors such as client expectations, limited technical training opportunities, and project time constraints continue to shape the extent to which Universal Design principles are incorporated into practice.
Overall, the consistency observed in respondents’ agreement levels across the identified barriers suggests a shared professional understanding of the structural constraints affecting Universal Design implementation. These findings indicate that improving adoption within construction practice requires interventions that extend beyond awareness-building initiatives to address institutional, financial, and stakeholder-related challenges influencing accessibility integration.
6. CONCLUSION
This study examined the level of awareness of Universal Design among construction professionals and identified the key barriers affecting its adoption within construction projects in Nigeria. The findings indicate that awareness and familiarity with Universal Design principles are generally high among professionals; however, consistent implementation remains limited due to financial considerations, client priorities, and project delivery constraints.
The results further demonstrate that the primary barriers to Universal Design adoption are not rooted in lack of professional knowledge but are largely influenced by cost sensitivity, competing project priorities, and limited client demand for accessibility-focused design features. These findings highlight the strong influence of market and institutional dynamics on decision-making processes within construction practice.
Overall, the study contributes empirical evidence showing that improving Universal Design adoption requires addressing structural constraints within the project environment rather than relying solely on awareness-building initiatives. Strengthening stakeholder engagement and aligning accessibility objectives with project planning priorities may therefore play an important role in enhancing the integration of Universal Design principles within construction practice.
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